Elucidating the Conformational Dependence of Calculated pKa Values.
The variability within calculated protein residue pKa values calculated using Poisson-Boltzmann continuum theory with respect to small conformational fluctuations is investigated. As a general rule, sites buried in the protein core have the largest pKa fluctuations but the least amount of conformational variability; conversely, sites on the protein surface generally have large conformational fluctuations but very small pKa fluctuations. These results occur because of the heterogeneous or uniform nature of the electrostatic microenvironments at the protein core or surface, respectively. Atypical surface sites with large pKa fluctuations occur at the interfaces between significant anionic and cationic potentials.